Hypertrophic growth of cultured neonatal rat heart cells mediated by vasopressin V(1A) receptor.
Primary cultures of neonatal cardiac myocytes were used to determine both the identity of second messengers that are involved in vasopressin receptor-mediated effects on cardiac hypertrophy and the type of vasopressin receptor that is involved in vasopressin-induced cell growth. Neonatal rat myocytes were plated at a density of 1x10(6) cells per 60 mm dish and were incubated with serum-free medium for 7 days. Treatment of myocytes with vasopressin significantly increased the RNA-to-DNA ratio, by 18-25%, at culture days 4-6 and the protein-to-DNA ratio by 18-20% at culture days 5-7. Rates of protein synthesis were determined to assess their contribution to protein contents during myocyte growth. Vasopressin significantly accelerated rates of protein synthesis by 25% at culture day 6. Intracellular free Ca(2+) ([Ca(2+)](i)) was transiently increased after vasopressin exposure. After the peak increase in [Ca(2+)](i) at less than 30 s, there was a sustained increase for at least 5 min. The specific activity of protein kinase C in the particulate fraction was increased rapidly after exposure to vasopressin, and its activity remained higher for 30 min, returning to its control level within 60 min. The activity of protein kinase C in the cytosol was significantly decreased at all times after exposure to vasopressin. After vasopressin treatment, the content of c-fos mRNA was increased. The stimulatory effects of vasopressin on these parameters were significantly inhibited by vasopressin V(1A) receptor antagonist, OPC-21268, but not by vasopressin V(2) receptor antagonist, OPC-31260. These results suggest that vasopressin directly induces myocyte hypertrophic growth via the V(1A) receptor in neonatal rat heart cells.